An analytical method for predicting the 3D flux density distribution in the air gap of an electromagnetic planar actuator and the propulsion planar force, was developed. The planar acluator has a mover with two NdFeB-type permanent magnets and a stator covered by two multiphase orthogonal armature mils. The mover is attached to a suspension simcture with linear bearings that enable bi-directional motion. When one permanent magnet is located over an excited coil phase, a magnetic propulsion force will be created on the mover and that pushes the latter accordingly. Figure I (a) shows a 3D view of the planar actuator.
Introduction
An analytical method for predicting the 3D flux density distribution in the air gap of an electromagnetic planar actuator and the propulsion planar force, was developed. The planar acluator has a mover with two NdFeB-type permanent magnets and a stator covered by two multiphase orthogonal armature mils. The mover is attached to a suspension simcture with linear bearings that enable bi-directional motion. When one permanent magnet is located over an excited coil phase, a magnetic propulsion force will be created on the mover and that pushes the latter accordingly. Figure I Thc magnetic potential in the air gap was obtained by means of the Laplace's equation. A solution method involves the determination of a field runclion, which satisfies the imposed boundary and the field conditions in the regions under study [I] . One of lhe results of the field analysis is the equation of z-component of the magnetic flux density produced by the permanent magnets, given by: where K = 2nld 11, and M O is the magnetization in (Nm). The force that produces movement over the plane depends on the current density in the armahlre windings and the 7i.omponent of the magnetic flux density produced by the permanent magnels, according to (2): whereFN is the propulsion force produced over the permanent magnet N and J N~ and JN, are the current density in the x and y-coil phases, respectively. graph afthc planar force YS. current in the x-coil phases.
Conclusions
The analytical results showed a good agreement to those obtained by numerical and mcasured ones and allowed foreseeing the behaviour of the planar propulsion force produced by lhe actuator.
